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[57] - ABSTRACT

A new antibacterial compound, DC-11 is produced by
fermentation of a microorganism belonging to the genus
Micromonospora. The antibiotic is accumulated 1n the
culture medium and is isolated therefrom.

4 Claims, 8 Drawing Figures
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1

ANTIBIOTIC DC-11 AND PROCESS FOR
'PRODUCTION THEREOF

'RELATED APPLICATIONS

This application is a continuation-in-part of our co-
pending application Ser. No. 31,912, filed Apr. 20, 1979,

now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a new composition of
matter having antibacterial activity, such composition
of matter being designated DC-11. The invention also
pertains to the production of DC-11 by culturing a
mlcroergamsm belonging to the genus Micromonos-
pora, which is capable of preducmg DC-11, in a nutri-
ent medium, until antibacterial activity is detected in the
culture liquor and then recovering DC-11 therefrom.

Compounds which have antibacterial actlwty are
always in demand. To this end, a microorganism has
been isolated from a soil sample from Sendai-shi, Miya-
gl-—ken, Japan; and it has been found that when the strain
is cultured, a compound having antibacterial activity 1s
produced in the culture liquor. A study of the morpho-
logical properties indicates that the microorganism is a
new strain belonging to the genus Micromonospora;
and a study of the chemical, physical and biological
~properties of the active substance indicates that the
composition of matter is a new compound which is

designated DC-11. ) .
SUMMARY OF THE INVENTION

In accordance with the present invention, the novel
compeund DC-11, is produced by fermentation of a
mlcroorgamsm belonging to the genus Micromonos-
pora which is capable of producing DC-11 in a nutrient
medium. At the completion of culturing, DC-11 1s 1so-
lated from the culture liquor by known means, such as
by ion exchange resin treatment.

DC-11 exhibits antibacterial activity and is, therefore
useful to clean and sterilize laboratory glassware and
surgical instruments and may also be used in combina-
tion with soaps, detergents and wash solutions for sani-
tary purposes. The compound is also expected to be
useful in the treatment of bacterial infections in animals
due to its antibacterial properties. |

DESCRIPTION OF THE INVENTION

DC-11 is a novel composition of matter having anti-
bacterial activity. The compound is characterized by
the following physicochemical properties:

(1) Melting point: 225°-228° C. (Decomposition)

(2) Elementary analysis: H=6.9%, C=59.0%,
N =2.0% | |

(3) Infrared absorption spectrum measured in KBr
tablet as shown 1in FIG. 1. |

(4) Ultraviolet absorption spectrum in metlhano] as:
shown in FI1G. 2. |

(5) The proton magnetlc resonance 3peetrum (PMR)
of DC-11, as shown in FIG. 3, was obtained in CDCl3
as the solvent and tetramethylsilan (TMS) as the inter-
nal standard at 100 MHz. Representative features of the
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126.3, 136.0, 136.3, 141.3,

2
MHz. Representative features of the spectrum were at:
14.0, 14.2, 15.1, 16.1, 16.9, 17.0-21.0 (about 5 peaks)
22.1, 25.3, 26.8-28.0 (about 2 peaks), 29.7, 31.2,
34.0-37.0 (about 3 peaks), 38.5, 41.8, 43.2, 44.9, 51.2,
52.8, 53.8, 54.3, 60.0-68.0 (about 4 peaks), 69.3,
70.0-78.0 (about 5 peaks), 81.1, 83.9, 84.3, 914,
91.5-100.0 (about 5 peaks), 100.8, 118.2, 123.0, 125.9,
149.6, 157.3, 166.5, 170.4,

192.6, 201.4, 206.4, (ppm).

(7) Specific 0pt1eal rotation: [a]p?¥=—86.3" (C=1.0,
acetone).

(8) Selublhty

DC-11 is soluble in methanol, ethanol, butanel ace-
tone, ethyl acetate and chloroform, slightly soluble in
benzene and water, and insoluble in ‘ethylether, petro-
leum ether and n-hexane.

Mass SpeCtI‘Oplc analysrs does not disclose a clear
molecular ion.

From the results of elementary analysis and CMR
spectrum, DC-11 is considered to have the empirical
formula Cga.72 Hog.102 N2 O26-30 and a molecular weight
of 1204-1476.

As is illustrated by the following experimental analy-
sis, it has been determined that the structure of DC-11
includes L-digitoxose and L-amicetose as constituents.

In this experimental analysis, 1.5 g of DC-11 is dis-
solved in a mixed solvent of 75 ml of 0.2 N HCI and 150
ml of acetone and the solution is refluxed for 17 hours.
After the acetone is distilled away under reduced pres-
sure, the resultant mixture is extracted with four 50 ml

- portions of chloroform.’

35

45

50

33

60

spectrum were at: 9.62, 6.92, 5.87-2.26 (many peaks),

2.09, 1.82, 1.64, 1.60, 1.53, 1.36, 1.29, 1.27, 1.21, 1.18,

1.13, 0.63 (ppm).
~ (6) The carbon magnetlc resonance spectrum (CMR)
- of DC-11, as shown in FIG. 4, was obtained in CDCI3

 as the solvent and TMS as the internal standard at 25.1

65

The resultant water layer is concentrated to 10 ml
under reduced pressure and the concentrate is passed
through a column packed with the cation exchange
resin, Dowex 1 X4 (OH™). The resin is then thoroughly
washed with water. The eluate is concentrated under
reduced pressure and the resulting residue is subjected
to column chromatography using silica gel. The column
is developed with a mixed solvent of chloroform and
methanol (9:1 by volume) to obtain fractions containing
] -amicetose and fractions containing L-digitoxose.

The former fractions are concentrated to obtain 218
mg of an oily substance. The latter fractions are concen-
trated to dryness to obtain 196 mg of a solid.

The oily substance is distilled at a pressure of 0.1 mm
Hg to obtain a purified oil. The solid substance 1s recrys-
tallized from a mixed solvent of n-hexane and acetone to
obtain colorless prisms. .

The physicochemical properties of the purlﬁed oil are

as follows:
(1) Appearance: Colorless oil;

(2) Boiling point: 75° C./0.1 mm Hg;

(3) Specific optical rotation: [a]p??=—350.9

(c=1.08, acetone);

(4) The physicochemical pr0pert1es of the 2,4-dinitro-
phenylhydrazone derivative obtained by reacting the
oily substance with 2,4-dinitrophenylhydrazine are as
follows:

Melting point: 160°- 161 C

The PMR spectrum of the 24-d1mtrophenylhydra-
zone derivative, obtained in ds-pyridine as the solvent
and TMS as the internal standard shows representative

features at (8, ppm); |
1.56(d, 6.1, 3H), 2.20(m, 2H), 2.85(m, 2H), 3.94(m,

1H), 4.14 (dq, 6.1, 6.1, 1H), 7.91(d, 9.5, 1H), 7.96(t, 5.3,

1H), 8.29(dd, 9.5, 2.7, 1H), 9.04(d, 2.7, 1H).



3
Elementary analysis of 2,4-dinitrophenylhydrazone
derivative Found (%): C=46.13, H=5.14, N=17.94;
Calculated for CppHi¢NaQOgs: C=46.15, H=5.16,
N=17.94. |
From the foregoing, the oily substance is identified as
L-amicetose.
The physicochemical properties of the prisms are as

follows.
(1) Appearance: Colorless prisms;

(2) Melting point: 110°-112° C,;

(3) Specific optical rotation:
(c=1.11, methanol);

(4) The PMR spectrum of the substance, obtained in
CD30D as solvent and TMS as the internal standard,
shows representative features at (8, ppm): 1.23(d, 6.1,
3H), 1.61(ddd, 13.7, 9.5, 2.8, 1H), 2.02(ddd, 13.7, 3.7,
2.8, 1H), 3.14(dd, 9.5, 3.2, 1H), 3.77 (dq, 9.5, 6.1, 1H),
4.00(ddd, 3.7, 3.2, 2.8, 1H), 5.06 (dd, 9.5, 2.4, 1H).

(5) Elementary analysis Found (%): C=48.47,
H=28.34; Calculated for C¢H1204: C=48.64, H=28.16

From the foregoing, the prisms are identified as L-
digitoxose. | |

While not wishing to be bound thereby, it is theorized
that based on additional studies involving DC-11, it 1s in
salt form and its free form, designated tetrocarcin A, has
the following structural formula: |

[a]p2= —37.3°

HO.

The forementioned studies involved obtaining tetro-
carcin A by dissolving DC-11 in ethyl acetate, washing
the solution with dilute hydrochloric acid and subject-
ing the resulting solution to column chromatography

using silica gel. The resulting tetrocarcin A is subjected

(1) Melting point (°C.)
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to hydrolysis to obtain L-amicetose, L-digitoxose and a
compound represented by the following formula:

NHCO>CHj
. CH3 _CHj3
| NO;
O
10
15
20
o5 Based on the physicochemical properties of tetrocarcin

A, DC-11 and antlermicin A (the free form of which is

CHy _
NO»>

NHCO>CHj3

CHj3;

considered to be identical to tetrocarcin A; see J. Antibi-
otics, 33, 244-246, 1980) as shown in Table A below and
the results of the hydrolysis above referred to, the
above formula for tetrocarcin A was obtained.

TABLE A

DC-11

Tetrocarcin A Antlermicin A

(2) Elementary analysis (%)

H

C
N

- (3) IR spectrum (in'KBr tablet)

225-228 198-202 199-204
6.9 7.5 7.20
59.0 60.4 59.33

- 20 2.1 1.98
FIG. 1 FIG. 1A FIG. 2 of J.

Antibiotics, supra
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TABLE A-continued |
| DC-11 - Tetrocarcin A Antlermicin A
(4) UV spectrum (in methanol) FIG. 2 FIG. 2A FIG. 1ofJ.
- - | Antibiotics, supra
(5) PMR spectrum (in CDCl3) FIG. 3 - FIG. 3A —
(6) CMR spectrum (in CDCl3) FIG. 4 FIG. 4A FIG. 3 of J.
o | | Antibiotics, supra
- o | (in acetone)
(7) Specific optical rotation [a]p?! —86.3° [alp?l —74.3° [a]p*® —67.6°
(c = 1.0, acetone) S (C = 1,methanol)
(8) Molecular weight L | 1313 1306
(9) Molecular form | - Ce1HoggN2024
The Rf values of D-11 in silica gel thin layer chroma- The degree of growth, color of substrate mycellum
tography (TLC) using various developers arc SEt forth 15 and soluble plgments when the KY 11091 strain is cul-
in the fOHOWng Table 1. - tured on various media are set forth in the following
o T ABLE 1 | Table 2. The color indications are given according to
s the classifications in the Color Harmony Manual, (Con-
- Carner* Developer (V/V) Rf : e classt I.IS he 0 r y u?’ ’.(
e e e e LINET Corporation of America). The characteristics are
R Bﬂnz‘“iggfg;‘;em“e - 055 determined after culturing at 30° C. for 2 weeks.
‘Toluene:Acetone 048 | . TABLE 2
| (4:6) | - e
Chloroform:Methanol  0.60 Medium Growth Coler Soluble Pigments
| | (9:1) - Sucrose-Nitrate Good, Black- None
Il - _Chloroform:Dioxane 0.70 agar flat olive
o (92575 - 25 | | (1po)
-Chloroform:Tetrahydrofuran 0.67 Glucose-Asparagine Poor, White None
(85:15) - agar flat (2)
~ Chloroform:Acetone - 0.50 Glycerine-Aspara- Poor, White None
| (9:1) gine agar flat (a) |
I - Acetone:Dioxane: 0.35 Starch-Inorganic Good, Black- - None
10% Ammonium Acetate ' 30 salt agar flat olive
*I. Silica gel for TLC, No. 5715, product of Merck & Co., Inc. | Tyrosine agar Moderate Black- None
II: Silica gel for reversed phase TLC, No. 5747, product ef Merck & Co,, Ine olive
11I: Alumina for TLC, No. 5727, product of Merck & Co., Inc. | (1 po)
| - Nutrient agar Moderate, “Apricot None
flat | {4 ca)
DC-11 1s produced by culturing a mlc:roorgamsm 35 Gatmeal agar Moderate, Apricot  None
~ belonging to the genus Micromonospora and which 1s | | flat (4 ca) |
capable of producing the active substances. A particu-  Yeast-Malt agar Good, Black- None
larly preferred strain is Micromonospora chalcea KY - raised (‘;h‘-’ﬂ)
. L] pU
11091; and this type strain has been deposited with the Peptone-Yeast agar Moderate, Orange None
culture collection of the Northern Utilization Research 40 flat (4 1a)

M

and Development Division, Agricultural Research Ser-
- vice, U.S. Department of Agriculture (formerly North-
ern Regmnal Research Agriculture), Peoria, 1il. 61604
and is available to the public under culture No NRRL
11289, | 435

I11. Physiological characteristics
- The physiological characteristics of the KY 11091
strain are illustrated in the following Table 3 in which

“The strain has also been deposned with the Fermenta- 1€ optimum temperature is determined after 5 days of

tion Research Institute, Japan and assigned the regis- culturing and the action upon milk and the decomposi-
tered number FERM-P No. 4458. tion of cellulose are observed after one month of cultur-

The KY 11091 stram is eharaetenzed by the follow- ing. The other observations are based on culturing at
27° C. for two weeks.

ing properties: 50
1. Morphology: | '- | | TABLE 3
Well developed, branching, non-septate substrate (1) Utilization of Carbon Sources _
mycelia having a diameter of about 0.5 are formed but Carbon Source " Utilization
" no true aerial mycelia are formed. Spores are formed — T ' -
very well and single spores are produced at the ends of 55 D-Xylose n
- simple sporophores (about 0.3-1.0u 1n length) branched ~ D-Glucose | o+
from the substrate mycelia. Many spores are formed D-Fructose +
around the ends of the substrate mycelia. Matured | ISE;?;T | T
Spores have a dlameter of about 1.0p and are spherical [-Rhamnose _
in shape. : | 60 - D-Raffinose + =+
 When the stram is cultured in hquld medlum, the - D-Mannitol —
growth is initially bright orange changing to brown to gﬁﬁ: i -
dark brown at the latter stages Many spores are 1 -Arabinose n
formed. | Glycerol +
When the stram is cultured on agar media, a brick- 65 Melibiose | +
red, glossy, waxy spore layer is formed on the medium o tigﬁgzzgzz g;i Iglfillit'“ ?;gifﬁf
on which the spores are readily formed. - Peptonization of milk  Negative

I1. Culture Characteristics | Decomposition of cellulose Little
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TABLE 3-continued

(1) Utilization of Carbon Sources

Carbon Source Utilization
Hydrolysis of starch Positive
Optimum growth pH 6.6-7.5
Optimum growth 28--38° C.
temperature

Formation of hyrosinase None
Formation of melanoid None

pigments

As apparent from the above observations, the KY
11091 strain does not form true aerial mycelia on agar
and forms a single spore on substrate mycelia. By analy-
sis of cell wall, it 1s determined that the strain contains
mesodiaminopimelic acid. On the basis of the above
observations and the descriptions of Bergey’s Manual of
Determinative Bacteriology, 8th. edition, 846-849 and
International Journal of Systematic Bacteriology, vol.
21, No. 3, 248-253, the strain is classified as belonging to
the species Micromonospora chalcea, and this strain, in a
biologically pure culture, produces recoverable
amounts of DC-11 when fermentated.

As 1s the case with other strains of the Actinomy-
cetes, the microorganism useful in carrying out the
present invention can be mutated by artifical means
such as ultraviolet irradiation, Co®0 irradiation, X-ray
irradiation and the action of various mutation-inducing
chemicals such as N-methyl-N'-nitro-N-nitrosoguani-
dine, etc. Accordingly, any strain, even if thus mutated,
1s contemplated as appropriate for the present invention
insofar as it has the ability to produce the compound
DC-11. |

Generally, conventional methods for culturing Acti-
nomycetes may be employed in the process of the pres-
ent invention. Thus, various nutrient sources may be
used for the culture medium. Appropriate carbon
sources include glucose, starch, mannose, dextrin, fruc-
tose, sucrose, molasses, etc. either alone or in combina-
tion. Hydrocarbons, alcohols, organic acids, etc. may
also be used depending upon the assimilability possessed

10

15

20
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by the microorganisms to be used. As inorganic and
organic nitrogen sources, ammonium chloride, ammo-

nium sulfate, urea, ammonium nitrate, sodium nitrate,
may be used either alone or in combination or natural
nitrogen sources such as peptone, meat extract, yeast
extract, dry yeast, corn steep liquor, soybean powder,
casamino acid, soluble vegetable protein, etc. are appro-
priate. If necessary, inorganic salts such as sodium chlo-
ride, potassium chloride, magnesium sulfate, calcium
carbonate, potassium dihydrogen phosphate, dipotas-
stum hydrogen phosphate, ferrous sulfate, calcium chlo-
ride, manganese sulfate, zinc sulfate, copper sulfate, etc.
may be added to the medium. Moreover, organic and
inorganic materials such as vitamin Bj, biotin, etc.
which promote the growth of the particular strain and
enhance the production of DC-11 may be added to the
medium. |

A liquid culturing method, particularly a submerged
stirring culturing method is most suitable. Culturing
temperatute is 25°-40° C., preferably 28°-38° C., and
the pH 1s controlled at 4-10, preferably 6-8 with aque-
Ous ammonia, ammonium carbonate solution, etc. Usu-
ally, after 1 to 7 days of liquid culturing, DC-11 is
formed and accumulated in the culture liquor. When the
yield of DC-11 in the culture liquor reaches a maximum,
culturing is discontinued and the desired product is

45
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8

isolated and purified from the culture liquor after the
microbial cells have been removed such as by filtration.
Isolation and purification of DC-11 are carried out by

“methods usually used for the isolation and purification

of microbial metabolic products from a culture liquor.
For example, the cell-free culture filtrate (pH 6.0) is

passed through a column packed with nonionic porous
resin, such as HP-20 (trademark, Mitsubishi Chemical
Industries) to adsorb active principles; and the active

principles are desorbed using methanol, acetone, ethyl
acetate, or the like. The resultant eluate is concentrated
to dryness and the residue is dissolved in water. Then
the solution is passed through a column packed with
active carbon and elutation is carried out with an or-
ganic solvent such as ethyl acetate. The eluate is con-
centrated to dryness and the residue is dissolved in
chloroform. The solution is then passed through a col-
umn packed with silica gel suspended in chloroform,
whereby yellowish impurities are removed. Elution is
then carried out with a mixed solvent to chloroform and
methanol (98:2 by volume), and the eluate is concen-
trated to dryness to obtain the active compound. The

‘same chromatography as described above or chroma-

tography using a cross-linked polysaccharide dextran
such as Sephadex LH-20 (trademark, Pharmacia Fine
Chemicals Inc., Sweden) may be repeated for further
purifying the desired product. The thus obtained DC-11
has the physicochemical properties described above.

The biological properties of DC-11 are illustrated
below. |

The in vitro antibacterial spectra of DC-11 deter-
mined by the disc method (pH 8.0) is illustrated in the
following Table 4.

TABLE 4

Minimum Inhibitory Concentration (ug/ml)

Microorganim MIC
Staphylococcus aureus ATCC 6538 P 20
Bacillus subtilis No. 10707 0.1
Klebsiella pneumoniae ATCC 10031 > 100
Escherichia coli ATCC 26 > 100
Shigella sonnei ATCC 9290 > 100
Salmonella typhosa ATCC 9992 > 100

The acute toxicity (I.Ds5g) of DC-11 is 54 mg/Kg
when the test compound is administered intraperitone-
ally to mice.

Additional activity of DC-11 is as follows:

(1) Effect on sarcoma 180 ascites tumor.

Six male ddY-strain mice having a weight of 20 g are
used for each group as test animals; and 5 106 cells of
Sarcoma 180 ascites tumor are implanted in the animals.
After 24 hours following implantation, 0.2 ml phosphate
buffered saline (PBS) containing DC-11 in various con-
centrations is administered intraperitoneally. PBS com-
prises 0.8 g/dl NaCl, 0.02 g/dl KCl, 1.15 g/dl NazH-
POg4, 0.02 g/dl KH;PO4 (pH 7.2). |

For comparison, 0.2 ml PBS solution containing mi-
tomycin C is administered to a group of amimals intra-
peritoneally at the same time as the test compound.

Seven days after implantation, the average tumor
volume (mm>3) and T/C (T: average tumor volume of
test compound, C: that of control) are determined. The
results are shown in the following Table $.

TABLE 5

Test Compound Dosage (mg/Kg) V (mm?3) T/C
Control 0 14035 —
DC-11 25 1096 0.78
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TABLE 5-continued

Test Compound Dosage (mg/Kg) . V(mm’) . T/C |
DC-11 | 50 730 0.52
DC-11 70 590 042 ¢
Mitomycin C 450 0.32

- 4.2

V: average tumor volume

(2) Effect on Lymphocyuc leukemla P-388 tumor.

Five male CDF; mice having a weight of about 22 g
are used for each group as test animals, and 1 109 cells !
of Lymphocytic leukemia P-388 tumor are implanted
intraperitoneally in the test animals. Twenty-fours
hours followmg 1mplantatlon, 0.2 ml PBS solution con-
taining DC-11 in various concentrations is administered
1ntraper1toneal]y |

For comparlson 0.2 ml PBS solution containing mi-
tomycin C is administered to.a group of test animals
intraperitoneally at the same time as the test compound.

The average survival period (ASP: days) and T/C
(T: average survival days of the groups administered
with test compound, C: average survival days of the
control group) after implantation are shown in the fol-
lowing Table 6.

15

20

TABLE 6

—————————ee e A

Test Compound Dosage (mg/Kg) ASP (days) T/C
Control 0 0.4 —

DC-11 6.25 11.2 1.20

DC-11 125 13.4 1.43
DC-11 25.0 13.0 1.38
Mitomycin C 4.2 14.2 1.51 30

As is apparent from the foregoing, DC-11 is useful as
‘an antibacterial agent, for example, in the form of phar-
maceutical preparations incorporating the active sub-
stance in admixture or conjunction with an organic or
inorganic solid or liquid pharmaceutical excipient suit-
able for enteral, parenteral or local administration. Suit-
able excipients are substances which do not react with
DC-11, for example, water, gelatin, saline, lactose, -
starch, alcohol, magnesium sterate, talcum, vegetable
oil, polyalkyleneglycols or other known excipients. The
pharmaceutical preparations may be formulated as tab-
lets, capsules or llquids such as solutions, suspensions or
emulsions. DC-11 is most suitably administered as an
injection. DC-11 may be effectively administered on a 4
daily basis in dosages of from about 0.1 to 0.5 mg/Kg of
body weight.

‘When DC-11 is used as an injection, a solution or
suspension for injection is prepared by dissolving
DC-11 in an organic solvent or by using a surfactant
such as HCO-60, Tween 80, or the like. When a surfac-
tant is used, DC-11 is, for example, dissolved 1n
- 2500-5000 times weight amount of ethanol based on the
~ weight of DC-11 and then 3-5 times welght amount of
surfactant based on the welght of DC-11 is added. The 33
enthanol is then removed in vacuo and sterilized normal
saline solution is added to the residue to obtain an injec-
‘table solution. |

Certain specific embodiments of the present inven-
tion are illustrated by the following representative ex- 60
amples wherein the presence of DC-11 is monitored by
bio-assay usmg Bacillus subnhs No. 10707.

EXAMPLE ]

In this example, M:cromanospora chalcea KY 11091 65
NRRL 11289, is inoculated into a 2 L-Erlenmyer flask
containing 300 ml of seed medium comprising 4 g/L
KCl, 0.5 g/L MgS04.7H,0,.1.5 g/L KH2PO4, 5.0 g/L

35

40
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(NH4)2S04, 20 g/L sucrose, 10 g/L fluctose, 10 g/L

glucose, 5.0 g/L corn steep liquor and 20 g/L CaCO:3

(pH 7.0) and cultured at 30° C. for 48 hours with stirring

(220 r.p.m.). Then, 0.75 L. of the thus obtained seed
culture is transferred to a 30 L-jar fermenter containing

15 L of a fermentation medium comprising 40 g/L solu-
ble starch, 8 g/L yeast extract, 0.09 g/L. MgS04.7H>0,

~ 0.15 g/L KH;POy4,0.21 g/L K2HPO4, 10 mg/L vitamin

B1.HC1, 30 pg/L biotin, 10 mg/L FeS04.7H0, 30
mg/L CaCly, 4 mg/L MnSQ4, 30 mg/L ZnS04.7H20
and 2 mg/L CuS04.5H,0. The pH of the medium is
adjusted to 7 with NaOH before sterilization. Culturing
is carried out at 30° C. with aeration and agitation (15
L/min, 250 r.p.m.) for 72 hours without controlling the
pH of the medium.

The resulting culture liquor is filtered to obtain 13 L
of filtrate. The filtrate is passed through a column
packed with 1 L of non-ionic porous resin HP-10 (trade-
mark, Mitsubishi Chemical Industries) to adsorb the
active principles. Then the resin is washed with water
and 30% (V/V) acetone solution to remove the impuri-
ties. Elution is carried out with acetone and the acetone
fractions are concentrated to dryness to obtain a residue
which is then dissolved in 30% acetone solution. The
resultant solution is charged to a column packed with 50
ml acetive carbon and the carbon is washed with 30%
acetone solution. Elution is then carried out with ace-
tone whereby most of the pigments which are present in
the solution as impurities are removed. Active fractions
are combined and concentrated to dryness and the resi-
due is dissolved in about 10 ml of chloroform. The
chloroform solution is charged to a column packed with
500 ml silica gel, Silic AR CC-4 (trademark, Mallinck-
rodt Co., U.S.A.) suspended in chloroform and washed
with about 2 L of chloroform.

" Then elution is carried out with a mixed solvent of
chloroform and methanol (98:2 by volume) to obtain
fractions containing DC-11. The fractions are concen-
trated to dryness to obtain 55 mg of crude preparate.

- The preparate is subjected to chromatography using

silica gel as described above to obtain 32 mg of a puri-
fied powder, the physicochemical properties, antibacte-
rial activity and other properties of which agree with
the properties described above.

- EXAMPLE 2

In this example an injectable form of DC-11 is pre-
pared by dissolving 10 mg of DC-11 obtained in Exam-
ple 1 in 50 ml ethanol. Then, 30 mg of HCO-60 Nikkol
(Product of Nikko Chemicals Co.) is added to the solu-
tion and the mixture is stirred for 10 minutes. The etha-
nol is removed in vacuo and 10 ml of sterilized normal
saline solution is added to the residue to obtain an injec-
tion solution. -

What is claimed is: =

1. A composition of matter, DC-11, characterized by:
Melting point: 225°-228° C. (decomposition)
Elementary analysis: H=6.9%, C=59.0%, N=2.0%
Infrared absorption spectrum measured in KBr tablet

substantially as shown in FIG. 1; |
Ultraviolet absorptlon spectrum in methanol substan-

tially as shown in FIG. 2;

Proton magnetic resonance spectrum in CDCl3 substan-

~ tially as shown in FIG. 3;

Carbon magnetic resonance spectrum in CDCIl3 sub-
stantially as shown in FIG. 4; and
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Specific optical rotation: [a]p?0= —86.3 (C=1.0, ace-  ¢ceq KY 11091, NRRL 11289 in a nutrient medium until
tone). substantial biological activity is detected in the culture

2. An antibacterial pharmaceutical composition
which comprises an effective antibacterial amount of

the composition of matter of claim 1 and a pharmaceuti- 5 the culture liquor. _ _ L
cally non-toxic excipient. 4. A process according to claim 3, wherein said cul-

3. A process for producing DC-11 as defined in claim  turing is carried out at a temperature of 25°-40° C. for
1 which comprises culturing a microorganism having  one to seven days at a pH of about 4 to 10.

the identifying characteristics of Micromonospora chal- k% k k
10

. liquor and then isolating said compound DC-11 from
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